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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstracfc 

PUF*POSE: To eliminate the brightness irregularity and crosstalk of a 
display image and make an excellent image display by decreasing the 
parasitic capacity between a picture element electrode,, and a scanning 
line and a signal line which are close to it. 
CONSTITUTION: The liquid crystal display device has an array 
substrate which has a TFT 107 connected to the scanning Ijne 103 and 
signal line and the picture element electrode 109 connected thereto, a 
counter substrate which has a counter electrode facing them, and a 
liquid crystal layer sandwiched between the array substrate and 
counter substrate: and an electrostatic shielding electrode 113 which 
overlaps with at least part of the peripheral edge part of the picture 
element electrode 109 and also overlaps with at least one of the 
scanning line 103 and signal line 105 is provided on the array substrate. 
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^W»kWt1Bfi)aiI»»4. HI, 2. 9. lO^bl^l 

[0065] znm6<7>mm<om&&w&ffl*. ^5 

«S 1 0 9 bjife^ 1 1 I 

$1 0 53:*tf>y-bf£$3Uai 1 1 «0±i^BEs4 LT , SB 

5g®B5 1 0 9 ktS^S 1 0 5 kamfcVBKtiffi^flBft 
- VmkM lilt* L"CH*«ffi 109 tfOTiStwga^ 
[0066] dnCi 0 . l<®BS6 1 3^fii»®S 

4fi 1 0 50ia*Jfi»iP* t& i k ft<ifift*t* C k 
^ jHii§^® 1 0 9 ^Bfl 8 ^> left Jl8 ** - k 
*6kV^«*SrbSeiL-C^&. 
[00 67] <JCC i^Jr')^ff6^93lfiWI^WBEiaS5< 

[0 0 6 8] 1 0 1 ±CM o - T a^^: 2 

btojLlzy— hV&&3 HUWSiOi * 200 nm 

m&tz. i^siOi m±xy*— jixkmczizzz 

pjSstgffil 0 9k$^— ;UHqSffi6 13kO»$gsrRSC?t 
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FAX NO, 



P. 12/23 



(12) 



irWF5-2 03994 



2 1 

■21*1 ^WJ^JSA^^H^BfBPia L ; 
BI3 3 ff2tf>^«^fflia^E^W**^BI^ 
1214 3 a52^JttPlcOSflS^SE^I8ftBBI. 

m e j as 3 co^i'ffiM^vffift^sts^ Br b ii ; 

H37 3 3P4^Jil^<Of!EASft^B^W«*^BIr 
0 8 3 & 4 ^SU8lWI^?SaS^Sfi^»rWS. | 

m i o 3 bp 5 <^iateM^iffijii^^s^KrfKta . 

SI 1 3 «6 WS^^flRSaOTOttfiK**'*"; 



012] W60|S^««JWi^E«BfBffH^ 



0 1 4 3 & 7 o^WJ^vlSaS^S^KpSH • ! 



0. 



1 7 3 ^ 9 (7)^^Sf«aSi5B^^^^^^ 
nfc7* d -fe * £ 5VfH * 
IS 1 S 3 9 9 eO^Baj^&S^S^ 1 

- 

■ 
■ 

112113 1 



,05 X 
A 



!>5* 



A' 
Lf 



Nor 




22 



[HI 9] $9^M^^>FSS^2^WJ 
[ Bl 2 0 3 * 9 ^M^fflS^MS^ 3 tf)3Sg0] 

[ S 2 2 3 9 OSStt W«»ftR*S8B«» 5 dOSSPM 
10 [0 2 3 3 S5 1 0 <^«Sn^}**«*ttfil^JBflBft*^; 
[02 4 3 SU o^aMW^SftaK^^SBBM*^ 

r®2 5 3 s6**»«ta»«**ffiv^Kwr6ftft^ 



[02 6] Sg»ScftEEAVpfc«Bft»«^lWWcsfctf!) 
:RWBI»fiift5W~HI. 

[02 7 3 MBEIS2 7 0 1 £HiS UfcffilWfcn^K^ 

20 tm 2 8 3 ^^^^^a^fli^^l^- 

[02 9] ffiflW^S^^t^W^^W^ 
■»«L 107-TFT. WRSffll 09, y-HftKJH 

111, ^WPH®BS1 13. TPTrwani 1 

[H2] 



(a) 



(b) 




109 ira 



[041 



(a) 



lb) 
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FAX NO. 



P. 13/23 



(11) WWT5-2 03 9 94 

19 20 
( 1/Vg ) x (d^V P /dX) 

= (Wis ■ Csi/ 4)x ( 2 (Cs +>0 • Clc-max) -Lg • Lea • CsU / 
(Ca + /9 • Clc-max) « 



10 



20 



lit, X^SSfls»iJ: , 5AVpW3tftfr«kM^< , *"& 
fcl*. dAVp/dX- 0fc4*a*fcWcs*R»rh. 

Wcs= (Ls ■ Lcs • Cst- 2$ • Ck-nax) / ( 2 
[01251 aftlOWl^** * *7«Wftffl^>WI*W 

JplfSfc* Lg = 13junu Lea** 550m rrw Clc-wax/ 
C)c-win-0.35pF/0.14p F s Csi- 1.8X10"^ pF 
/^nii ±A\ZfU<t hi:. fik5fitt4«BiWca 

[ 0 1 2 6 ] »^S^<?3 ; Wcsli±ia«o«a« 
^McliBUSLfrV*, 02 Sfrt?t>fr& ^tftig: 

JSffl^Wcsopt iz^&fc. 0.7Wcs°Pt £Wcs£ 2Wcs 

[0 128] «fete^»feaWMBCWf, WffLtefc 

b««fc S/— ^ KSi t SrJJiJxaTWiac Lte^t- ti A 
Vp^HartWHrfe-?***»^L.TV^C fc^SUS^ 

J: o teiff v ^SSft Ltetetetf) fc^i hixh . 
[0 1 29] B2 7UU. IWB«a#»t«SAVp«B 

fflQEtt 2 7 0 1 *r^Lfc»Jl»^^^*t(tWfenrr 
££>ffijl:tt2 7 0 Hi, ffl^^SilOQi:^ 

fc^LtWa***^*^^ H*Sffil0 9O«B 
«f «>-3*tJ:aei!**»*«KAVp*fc««8**^ 

i: #T*£ £ i fc fcS* ii5KS Lte ♦ 
[0 13 0] fcte'U £*tfflIE»2 7 0 lttCgsfcUC 



30 



40 



[0 132] Afc. ■? f -f^^y*-^a vttfBUWBt» 

[0 1 333 Ste. KLL^^JfiMTti. *s-)VY9fa& 
m\t LtMo-Ta^A 1 «^>ABtmtrfflV\Tt^ 
JIfxW'iliaSUfcVi. ^co^^K^dffiS^fi 

[0 134] Z<om* JHW 
[01353 
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FAX NO. 



P. 14/23 



(10) 



03 994 



1 7 



1 8 



[01141 z<?>£ esrtiisi** ±v*^Mac&i£*«ffl 

[0 1153 ifc. Alt Oft * TaO, . TaNi O 
, „ TiOx , Ta-S i-O. Ta-S i-N-Ote 

S i Ox tf> 4(^t^T^S^^M)tC^— ;H*1Rffil 0 1 
[0 1163 7"5X^CVDT3BfiW&WCWff 

T10 7tCfflv^feft-&y-hJB3BH^JPS«, ITOtfo 

[0117] -35\ mmi ostnawai 0 9fc*f« 

iSffl*0>'MSi^S i o, mnWm*1£*Vt 1 0 5 fcS 
[0 1183 <SS»Wl 1 ) ££&WEBE: AVptfi® 

[0 119] *iTi«)J:5 s S*6****t«E«Wi*» 
[0120] KtSSt MiB^ffit SrSfrTflWS 
p aoKfflrt WMWW^tf < & * * * ^ * *91 

[0121] £>6CsO, Clc-roax^LTv U*K2:TF 
TlH X; Wtf?fcgSft&* MIB«tt2501 



10 



JEEAVp ttt/hfcWi S - ta^e* S . 

S*>TFT-LCD8r6MpLT* PlfflrtS)88S3fcWtt 
EE ; AVp£ffi!l£L*!o i^k**"^- b^Sffi : = 
- -13*-m-fc-U T F- T -j-Q-7-ti:^4^UfiliEiB *^"-WB» 

5:02 6(ziiH". 

[0123] BTfc. fcCtJHUT S ^t=PPWte-tiB«0 

[0 124 1 
Lg 
Wis 
Lcs 



20 



Wcs 
Cgi 
Csi 
Cso 
Cs 

Clc-max 
Clc-min 

Cfis 



BO 



40 



50 



Wo ; Bki f ±^T F T0)<H ( wtHS ) 

W : TFTW)a (Cs tict fJSWfc-TT&MROffl) 

/9 ; Jga {t:tiL/3~ ( C |c-na*+Clc-ii1n) / 

2CJc-max) 

S. 

AVp= (Vg • Cgs) / (Cs +/9 Clc-max) 
Cfis=^Lg • Wis • 
Cs =*Lc3 • Wcs * Csi 

a« (Cso-hClc-njax) /Wo 

W= (Wcs • Lcs • Csi + Clc-Kax) /a 

dCgsXdX= (dCgs/dLg ) X (dU /dX) 
« (Wis - Cgi/ 2) x 1 

dCs /dX= (dCs /dWcs) X (dWes/dX) 
= Lcs • Csi/ 2 



PACE 14/23 t RCVD AT 7/7/2006 2:37:45 AM [Eastern DayGght Time] % SVR:USPTO^FXRF-5/21 1 DNIS:2738300 1 CSiD: 1 DURATION (mm*s):0M2 



■ JUL-07-2Q08 FRI 14:45 



FAX NO. 



P. 15/23 



(9) 



t*BB 3 F5-2 03 9 94 



1 5 



1 6 



10 



20 



&we* $$mwn i $ lexA—*— l 6 0 7 

0 fc*^)JJllK««[**IftMo/A I /MoJKi 

[0099] *-;v^)»fi!M4. iJEOXS 

GR^Sftifc^TttS:^ WAtfS i Ox cor>y- 

IE) SfflwrkJ;^**, SIOi &RIEX*XV*> 
h BteTtt^ Mo-Tai: 13SS81 W £ J: * * V ^ L 

istz t ^®3Wp§nr t f t i o 7 ^WfcW&flrt" *# 

lMfib*4>'C\ n+ a-S i JitMotr 500*y^h 
v-y^X^£^i- - cOIB^oSaKnoSA 

(010 0] 02 1. 2 2t*tJ:^*flWt^* 

£14, Vifrasi o 9±fc*^*-;ufcWJi^*ie!5 

144^0*, S^EtS 1 0 30>]R 0 ft LSW'Cttme*) J: *3 
fc:rp*;*fcJ8v^&£iJ&*»4Lv*. Sfcfc:H22*5» 

[0101] 4fc, BI2 2fc^A3fcl»Sfci fc fttf* 
V-X«8fil 6 1 1 fcWRrai 0 9fcW8-*-*H«* 

l 0 3 CDJR 0 ffi Ltglft t * XS 

*y^J4RI EfcAO^^— &"b 6 1 5<7)S 
iNx B****— MBHW1 ll«SiNi KStff* 
V\ BlrYCBHFVS i 0« Bftx^V^UfcEL 

[0 10 2] flffc, H|2 2ec3tirffil»4W3WSfil 0 9* 
[0103] (JtHMlO) 02314311 OCOmkWin 

6. **** ^o^J^^?li:(3lt^e«s^^4^^#^*f , J• 
[oio4]0n^unaii i t^Lfe* -) srKa^iftfli 



30 



50 



fcfAimxa^ittjLitfcca 1 ), jH»a*h0>±#**B 

(0 105] ^CT<K3^biCiaia)@S:J^'r^ < !:i:* < 
[0106] 1033, £3Bffl 1 0 3 £ A 

s®WHkUT a i ?. o 3 2301 taws*-*. 

[0 1 07 3 iWfcl TOKftX/ty^rtllSL^-y 
-y^UTWS^l 0 9£$fiIi1-£. 

[01 OS] fcfcf-MWSBl 1 1*. s iO, b* 
statttS i O, S i Ni B^WiBUB^J: OJt^sK 

fS. £*D±i=ft-S iBttWtU SiN. B£"' 
-^/LTft*;WaWl 6 0 3*Wrtrt-fc. * 

[0 109] *UTA l/Mot^t^#fcJ:088H 
U V-^ttl 6 1 HV-f >^B1B1 6 09ft 

Btftf-Z. i^>±*WaJ:ifcS iN. HB3&*fe*4^^y 

[ 0 1 1 0 ] mif2tf>v'-rt'F®B& 10 13. «3tKl 0 
3W4AI ♦cHfe'f. Ta % TaN^Ti, Nb, T 
iNx . TaNi /Ta/TaNF iOWHW* 

[01113 TaifettTaNi 

^TJ:3(CSiO, . S iN. kKteTiOx . AlO 
200- 900*2"*'* HP— A«B*«WB2 4 0 1 &T 

a^Ra^-fbJKk ITOIlS^^Htlglftt&iti:.):-) 

* i is 3^* & . 
[0 112] TatfcliTaNi fcs i *m&L> 

fctt±*mv%i»XM* jfeftVkJiTaSiNi Aa/ 

[0 113] ±1z* y-MBUBHl 1 lt^^^flB 
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FAX NO. 



P. 16/23 



(8 

l 3 

tOO S3] *tf>Wgf£ffil 0 9{i s 1 TOHJSSrfitML 
[0 084] «2V^TSfSS!?3t, ^*?*SftL*:&> A* 

10 9 £{S#ffl 1 0 5 i 0 

[0085] «6 ^stttw^jaaa^sstttTtt, b«j»^ 

«*XS* & C t^'S & £ fc £ . af=»W» fett 
[0086] <T5XWE1 0 llCMo-Ta^S: 2 

[0 0 87] iKV^T^a^^±^^-h*6^Bl 1 1 k 
[OOSS] 

icy-hsesysi 1 1 ttt&s id , siNi 

[0089] 1w3fl<50 2D0nm«S i O* bZ<nSt 
Oi . S 1 N* kt^-HfilMl 1 l*g»rt**L. * 

[0090] 3fflttfc, d^y-bte»® 1 1 l*>-h£ 

fgftJl I601^a-Si, ^*;HRH* 1 6 0 3 1 
LT^OS 5 Ni * **L*Yl50 n m . 200n m*^£. 4 
[00 9 1] *LT***A*IM1 6 0 3C0SiN« 

jgi 6 0 5£ UTtf)n 4 a- S i /3Sr50nm*6T#1~&o 
[0 0 9 2] USSBSSffil D9idJ:t^^a6Bftl 0 

3 <OJR 0 fc # LSBM=*A'-#~'l' 1 6 0 7 *5e*^ £ • 
i^t»X;W- 6 0 7»±SLtW»n 4 a- Si 
IB****- MfifM JllWSiOi K*-C3S«««cx 

[009 3] X^T. Mo/A 1 /Mo SrttfBL. wft 



WHPP5-2 0 3994 

14 

160 9. V-^W16 1 ISrJBJSW*. 

[00 94 3 L*t«, «*»10 5*t^^4:LT 
flftvCTFTl 0 7tf>V— -*3£fl51 6111: FU-fVfli 
fl 609WW«n 4 a-Si 1 

0 9±«Ja-SiJi«rXy^^(fc*tT. TFT7V 

[00 9 5] SfefcTFTl 0 7-tfcS i Ni £ 200n 
mWRLfctt. *«»B!)lllL«»8i:lflll|»Wi] 0 
9±<0S i Nx ftX^f-y^KJ: "JHafcbfc. *OBBh 

nntknxwii 1 0 9 -t« s i tx-xf-vmo 

[00 96] JjLt*>J:3fc, etU^^^-Z-V'^® 

[0097] fc^W, *-;H6 07^ 

[0098] n + a-SiK4W-Sy?3 

>-*?HBl6 0 5„ a-S i**64&SSttiB16 0 
K SiNi *»fesar*y-MB«»OHWS:. CF< i 

££0. U^M6 13»tX7f^ 
Bf^L^S^ — V^-J-S. (a) 
®VvCy-Mfi*SJ!l lKOSiO. RBHFtX 7 

+ yfLt xfr—ib—JV 16 0 7 ^Sr^ift lx . **)TJB 
(b) 

d<7)t^, *0±JB«*— S'j'^a^^MBll 60 5 
Jt^ffitt®* tf« n + a-S iIK^a-S i UK. S i N» 
mi. *JV~^—)V\ 6 0 7««l«'ClfiSttC»W , t** 
(c) 

^■^-C-H^CF4 *-iJft*fcL«:^arfflV\TCDE«i 
(d) 
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( 

1 1 

[0069] ffi^T I TOJKSr JOOnmtfeSI LZtli'* 

«5J:3^y-bieS®l l lfc$r£S i Ox * SIN 
i 100 nm. 50nmt8SW-&. WE^> 200 n 

m^OSiOi fcitf>SiO* s S i Ni fc"C^— bJ&SS 
Jgl 1 lOTWft&tU ^ffl+^H^ffil 0 9#I*T& 

[0070] £tf>^- h$e*8ia aii coiiUi^sttisco a 

-Si. ^^US^gSfc LXOS i N* £*ft-?tl.50 
f hmhLXWn* a-S i®£50nnit{t8ii"6. 

tiTO±|:r7X7CVDtsiNi £«&frT6fc. 

m\n *&imn a isasr k^ & c fc 

SiNi frflta-Cft***. C^i^^rSiNi Sr^— h 
ffil&ia k UTffl^ h fc T F T^Jf$ltA^WI:^& Z fc if 
*iT*j«!f|W-C». ITO±tel|Whr*tt 
fcLITteSiO* sMfflsfcLl^fcLT. i*L*fflV*te. 
[007 1] n + a-SLa-Sl Srfittfc 

xW^U 5t3E®l 0 3*)JR9fcliLSMK JBiWffli 
1 0 90*SSWS68S»]R*»*^>*'- Mfi»« 1 

[ 00 7 23 JjCWC C r s A 1 fc-cft-PftSOnnu 3 
00nm«»U itLSr^-^^LTtt^Kl 0 5 

C 0 0 7 3 ] «r UTia-9« 10 5 7^ ? fc LTffl^T 
TFT I 0 7C0V— **BSSfc FM^k^n* 

a-S iia*^*^^fciiS£^^ x ^^^^ 
^bTTFTTW£JE2Brt-£, 
[0074] Hi*:. WRIi^WUfc* 5 , TFTJiSr S i 

liMlr^OT* TFTl0 7J:tSiNi & 200nm 

wk w&fc, #®bhs 9 » lshms t/H««ffi 109 

(z03iBtEl 0 9_b<OS i Oi i,X7f^:A0lftS 

ttsi 0 9±^s i Oi &wt£ ■? ttti&s 
09a ttttrs&t nffl&F&*w<rz 1 m a . 

[0 0 7 53 ^LruOTFT/HSfil 15fc*«<J 

[0076] SriS, *Wffi«TliS i O, tftftfSttT? 
[0077] a|KSait«T««JBfiSft5 1 



FAX NO. P. 17/23 



7) WHYS -2 03 9 94 

1 2 

5<0S$H&W<Z) 300nmfcJt^Ttt<&^TU&fcfcRfcb 
fe-TS/— ;^H«t66 1 3fc®#nSS&l 0 5 fc coftjfr^ & 
*>S&£liW 1/ 2C^LT^fc. £tili#50)SttW 
t © 6 ^fihfl fc fr^WSSt LfcIS*, «T<?^6^ ± 
* L COTfc & £ fc j&cpJW Lfc . 
[0078] «*-^*;W«H«*rfli«teXy^y^i-&|6 

Mtcii a - S i JBTX y +w?ViA bZt\£&h&, 

10 bffij&JBl 1 lt*tivt^yb#ax 

UT. ^— MUMl 1 ltoWra<£fc#i&9. IT 

OO'CULh^fSJK'CT-— ii^: I TOffi8i-^*v^ 
V*— iW5:Wfc a - S i JIO t^itt--/W*M fc tfWHttlB 

fc ffiiSteiE 10 5 fc^)ja»^fiO«±l*ft 1/ 2£«d> 
U^t<0fc*i^«. 

[0 07 9] 08tfcW7) HI 3\±&10&MW<?M& 
( a ) tt*c08flte&£^A- A ' KMBI. ( b ) 
SBW«WfcWt«KW*«i. Hi . 2. 11, i2^Jfc 
30 [0080] ZCD$Z7 (Vmm<Oi&&&K&W>^ 

;U-K1BSi7 l3fc5BB»l 0 3 fc il^gtSflS 1 0 9fcf§# 
-hSfe^2 15, /^3^ffi»©2 1 9fc:fl1¥LTJg# 

;n<«as7 1 3 & ^(-aft^rs * fc j^r^ 

^5 ft ^ & < £ fc 2* £01?m^lWffi#I*3-t 

40 ' — ;UFtt«7 1 33^^£^T. 0S3KABttat>ffi^t 
<Ofc^rr>T^<&. 

[0 0 8 1 3 ^Lr^O^-;^Hflffi7 1 3(i> 
&-fc^T*S, CC0«-&^-^K«ffi7 13ttr^^^ 

[0 0 82] (^etfiwa ) hi 5t33B8^ifiW^)}aa 

^^S^— MSBa»»<0flWtS:5^r j l l fflH"Cft6. 
50 jR«Hfc*5«t*«J**tfe«ra«L. ^-ykK^gS 1 3 
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FAX NO. 



P. 18/23 



(13) 



m^5-2 0 3 994 



[05 ] 



105-^ 




(12)6] 




(313^ 103 




U A * ''03 



7] 




(<Jl 



(b) 




413 



[HI 0] 



513 



A' 
— 111 
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FAX NO. 



P. 19/23 



(14) 



:|fPH i 5-2 0 3 994 



[1319] 



[131 1 1 




107 109 103 




109 



(o) 



(b) 



6|3 ; 



105 



[HI 2] 



517 



in 

101 



B 



109 



103 X * 



215 
III 

101 



[014] 



105 



(a) 



(fyV 7 ^ Aj/S. ''^ 215 



lb) 



109 



5^ 



3 > 




103 



r-H it 
7-101 

B# 219 
215 
III 

101 



[013 3 




109 



[01 81 



1605 
160k ^ 



SIN*> <^- Q -si> 




p-SI> 



<M0-Ta> 109 
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FAX NO. 



P. 20/23 



(15) 



[015] 



517 109 813 




III 



[HI 6] 



10 




Ta> 



la) 1PEP Gate 



.613 




105 



lb) 2 PEP Pixel 
<ti-8i> <SiN)^1603 




(o) 3PEP 1/6 




(d) 4PEP Through tola 




(e) SPEP Signal 
1601 J®?Ew16ll 




t r) n+a o-si cut 

,1615 




<g) 6PEP PB9Blvatlon 



[019] 

1603 <Mo/AI/Mo> 
1615 < 

;iox>j 



CE120] 





[H2 1 ] 



,1603 




ID3 



[022] 
<Ma/AI/Mo> 




6,3 <Mo-TpX 
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